Histologic examination was performed on uterine biopsy samples of irregular cystic masses noted during caesarean section of a 2-year-old female Boer goat. Histopathologic examination revealed multifocal erosions of the superficial epithelium and multifocal infiltration of the endometrium by widely scattered viable and degenerate neutrophils, lymphocytes, and plasma cells admixed with mild amounts of cellular debris and hemorrhage. The endometrium was markedly expanded by many irregular cystic and hyperplastic glands. This is the first case report of endometritis and cystic endometrial hyperplasia in a goat in North America.
Cystic endometrial hyperplasia (CEH) is a progressive and pathological endometrial expansion caused by an increase in the size and number of endometrial glands. 6 Endometrial glands may actively secrete fluid into the uterine lumen, and CEH can eventually lead to mucometra, hydrometra, or pyometra in middleaged, sexually intact bitches. 6, 10 Cystic endometrial hyperplasia can lead to permanent infertility in domestic animals by preventing implantation or fertilization. 2 Cystic endometrial hyperplasia has been commonly described in dogs and cats, and is well characterized in Asian and African elephants, but rarely in other species. 2, 10 The etiology and pathogenesis of spontaneous CEH is not fully understood, although excessive or prolonged hormonal (estrogen or progesterone, or both) stimulation has been shown to play a role in its initiation. In the dog and cat, progesterone is believed to be the main hormone involved in the pathogenesis of CEH by acting on an estrogen-primed endometrium. 4 Other possible hypotheses for the pathogenesis of CEH include the expression of estrogen receptors (ER) and progesterone receptors (PR) in the uterine wall and the stimulus given at implantation. [12] [13] [14] High serum concentrations of progesterone reduce the expression of both ER and PR, whereas high serum concentrations of estradiol increase the expression of both receptors. 19 Experimentally, the inoculation of Escherichia coli into the canine uterus at the implantation phase successfully induced CEH and pyometra, and CEH was induced in bitches after experimental abrasion of the endometrium. [12] [13] [14] In ruminants, estrogen is usually involved in the pathogenesis of CEH. 9, 10 This case report describes a case of endometritis and CEH in a goat.
Histologic examination was performed on 2 uterine biopsy samples of irregular cystic masses noted during caesarean section of a 2-year-old female Boer goat. In addition, the uterus contained increased amounts of viscous fluid. The goat was part of a herd of 10 goats and had no history of reported abortive or reproductive diseases. The uterine biopsy was fixed in 10% neutralbuffered formalin and sent for routine histopathologic examination. Paraffin sections, 4 m thick, were prepared routinely and stained with hematoxylin and eosin.
Histopathologic examination of the uterine biopsy revealed multifocal erosions of the superficial epithelium and the endometrium were multifocally infiltrated by widely scattered viable and degenerate neutrophils, lymphocytes, and plasma cells admixed with little cellular debris and extravasated erythrocytes (hemorrhage). The endometrium was markedly expanded by many irregular cystic and hyperplastic glands ( Fig. 1 ). Some of these glands contained widely scattered neutrophils, sloughed epithelial cells, cellular debris, and fibrin. The glands were lined by either normal, hyperplastic or attenuated epithelium. Some endometrial cells were swollen with clear to foamy cytoplasm. In other areas, endometrial glands were haphazardly arranged and lined by crowded epithelium, and some endometrial epithelial cells were necrotic with karyorrhectic cell debris present ( Fig. 2 ). There was mild to moderate multifocal and transmural congestion, edema, and lymphatic ectasia.
On the basis of the histopathologic findings, a diagnosis of endometritis and CEH was made. Endometrial hyperplasia produces cystic dilation of the endometrial glands and commonly affects the bitch. 8 In small ruminants, such as ewes, CEH with subsequent infertility has been associated with the ingestion of plants that are high in estrogenic compounds such as clover. 1, 3 In ewes, few to large numbers of colorless, raised, transparent, and variably sized cysts widely distributed throughout the uterus (more commonly the superficial layers of the endometrium) have been described grossly. 3 No history of exposure to clover or estrogenic compounds was present in this case. Cystic endometrium has been described in uteri of goats, 5 and low incidence (0.211% incidence) of cystic glandular hyperplasia of 2 goat uteri that were collected from a slaughter house has been described. 15 Grossly, one uterus was slightly thickened with pale mucous membranes, whereas the other uterus had numerous small, 4 mm in diameter, translucent cysts diffusely scattered on the endometrial surface. 15 Histologically, these cysts were irregular and variably sized and shaped endometrial glands, had a single lining of flat epithelial cells, and contained necrotic debris, a condition has been related to hyperestrogenism in goats. 15 In large ruminants, such as cows, CEH is usually because of prolonged estrogenic stimulation. 8 Cows that had exogenous sources of estrogen, follicular cysts, or ovarian estrogen-secreting granulosa cell tumors can de-velop CEH. 8, 9 In addition, in cows, goats, and sheep, prostaglandin F 2␣ synthesis and release can be inhibited in endometrial diseases. This may lead to retention and persistence of the corpora lutea and increased progesterone levels with persistent uterine infection. 9 Cystic endometrial hyperplasia has also been described in association with pituitary adenoma and Central Nervous System (CNS) signs in a goat. 11 No CNS signs were reported in this case.
Endometritis has been described in uteri of goats collected from local abattoirs in the Indian subcontinent. 7, [15] [16] [17] In 2 separate reports from India, endometritis was described as the most common pathological condition (4.49% incidence) of the genitalia in shegoats ranging 2-6 years of age, 7 whereas a lower incidence of endometritis (3.21% and 1.53% incidence) was reported in local nondescript goats ranging from 1 to 6 years of age. 16, 17 Endometritis in goats has been categorized into 3 phases: acute, subacute, or chronic endometritis on the basis of the degree and type of inflammatory changes. 17 The acute phase is epithelial desquamation, necrosis, and degeneration, edema and capillary congestion of the lamina propria and submucosa, and neutrophil infiltration into the cotyledonary and intercotyledonary spaces and uterine glands. 17 In the subacute phase, there is epithelial desquamation, diffuse infiltration of lymphocytes, neutrophils, and macrophages into the lamina propria and cotyledonary portions of endometrium, with the presence of many congested blood vessels. 17 In the chronic phase, uterine glands are dilated, lined by flat epithelial cells and contain eosinophilic material, with mononuclear cell infiltration into the lamina propria and lumen. 17 On the basis of these definitions, the endometritis of this goat was acute.
The distribution of elastic, reticular, and collagen fibers and their significance in uteri of goats with acute and chronic endometritis has also been investigated. 5 In acute endometritis, the reticular and elastic fibers were either few or absent, whereas in chronic endometritis, the elastic and reticular fibers were less in numbers as compared with controls. 5 This change in fiber distribution could possibly be due to bacterial toxins. 5 An increase in collagen fibers has been observed in acute and chronic endometritis, and this could have possibly been due to the conversion of reticular fibers to collagen fibers. 5 Endometritis may follow certain conditions such as dystocia, fetal maceration, or retention of fetal membranes. 16 Ultrasonography is a valuable diagnostic tool that can be helpful in detecting CEH. Ultrasonography allows the determination of the size of the uterus, the measurement of uterine wall thickness, and the demonstration of cystic changes in the uterine wall and fluid within the uterine lumen. 18 Confirmation of CEH requires uterine biopsy. 6 Ovariohysterectomy is usually the recommended treatment for pyometra associated with CEH in bitches. 6, 18 Medical therapy with prostaglandin F 2␣ (PGF 2␣ ) and broad-spectrum antibiotics has also been reported. 18 In this case, the goat was given broad-spectrum antibiotics and oxytocin and recovered completely.
A review of the literature revealed no reports of combined CEH and endometritis in goats in North America. To the author's knowledge, this is the first report of CEH and endometritis in a goat in North America.
